The relative efficacy of aerobic and anaerobic culture techniques for the recovery of Streptococcus pneumoniae from 1,173 lower respiratory tract specimens was determined. Unlike previous studies, this investigation found no significant difference between the two techniques.
nonparametic test for matched pair analysis of discrete data (McNemar test).
S. pneumoniae was recovered from 76 (6.5%) of 1,173 cultures and 70 (9.7%) of the total of 722 patients in the study. S. pneumoniae was recovered from 70 of the aerobic cultures and 68 of the anaerobic cultures, resulting in percentages of recovery for the aerobic and anaerobic techniques of 92.1 and 89.5%, respectively. This difference was not significant (P > 0.05).
The significance of all 76 lower respiratory tract specimens that were positive for S. pneumoniae was assessed by a review of the medical records of the patients. Of the 70 patients with positive lower respiratory tract cultures, 41 (58.6%) showed no evidence for a clinical diagnosis of lower respiratory tract pneumococcal infection. For the 29 patients with clinical evidence of lower respiratory tract infection (22 with pneumonia and 7 with acute bronchitis), S. pneumoniae was recovered from 32 cultures. The aerobic culture was positive for 31 and the anaerobic culture was positive for 29 of the 32 positive cultures, resulting in sensitivities for the aerobic and anaerobic techniques of 96.9 and 90.6%, respectively. This difference was not significant (P > 0.05).
The predictive values of positive cultures for lower respiratory tract pneumococcal infection were 44.3% for the aerobic technique and 42.6% for the anaerobic technique. The predictive values of negative cultures for lower respiratory pneumococcal infection were 99.9% for the aerobic technique and 99.7% for the anaerobic technique.
Lower respiratory tract secretions obtained by expectoration or other means are the most common specimens submitted for the diagnosis of pneumococcal pneumonia. However, the reliability of these cultures in the diagnosis of pneumococcal pneumonia remains controversial. Although some investigators (6, 7) cite S. pneumoniae recovery rates from sputum culture of 75 to 97% in pneumococcal pneumonia, others have shown that S. pneumoniae is not recovered from sputum or nasopharyngeal culture in 45 to 56% of documented cases of bacteremic pneumococcal pneumonia (1, 3, 5) . A major difficulty in examining expectorated or induced sputum for the presence of S. pneumoniae is the invariable contamination of the specimen by normal oropharyngeal flora. Such normal flora may inhibit or mask the growth of S. pneumoniae colonies. In addition, the isolation of potential pathogens that are unrelated to the illness of the patient can be misleading. For example, in the study of Barrett-Conner (1), a pathogen other than S. pneumoniae was isolated from sputum or nasopharyngeal culture from 27% of those patients with a diagnosis of acute pneumococcal pneumonia.
In recent years, at least three studies have shown enhanced recovery of S. pneumoniae from respiratory speci-mens by anaerobic culture techniques (2, 4, 8) . Howden (4) , in a comparative study of aerobic and anaerobic culture techniques, concluded that 52.3% of the S. pneumoniae respiratory isolates grew only anaerobically upon primary isolation. Wu and colleagues (8) were able to document a recovery rate for S. pneumoniae of 93% with anaerobic culture techniques compared with only 65% with the standard C02-enriched aerobic culture technique. These investigators suggest that the increased recovery of S. pneumoniae from respiratory tract cultures by anaerobic techniques is the result of several factors. The primary factor appears to be the production of a characteristically large, mucoid colony that makes visual detection easier and aids in distinguishing S. pneumoniae from viridans streptococci and other normal flora. In addition, according to Howden (4) and Wu et al. (8) , overnight anaerobic incubation tends to suppress much of the normal flora, which also makes it easier to detect the large mucoid S. pneumoniae colonies. In both of these studies, the authors (4, 8) speculate that some of the S. pneumoniae strains found in the respiratory tract may be non-aerotolerant upon primary isolation.
Unlike previous studies, the current evaluation demonstrated no significant difference in the recovery rate of S. pneumoniae from lower respiratory tract specimens by the aerobic and anaerobic culture techniques. Although the authors are unable to explain the difference between their results and those of previous studies, there is a major difference in the anaerobic technique used. The current study used a Bio-Bag Environmental Chamber A (Marion Laboratories) anaerobic system, whereas previous investigators used either a GasPak jar (BBL Microbiology Systems, Cockeysville, Md.) or an anaerobic jar with an evacuationreplacement technique. Furthermore, the production of large, mucoid pneumococcal colonies was not a consistent finding in the current study, possibly as a result of using the Bio-Bag Chamber. If this is the case, it will be important to determine why the gas environment of the Bio-Bag Chamber does not result in production of large, mucoid pneumococcal colonies.
